Retinal dystrophies are genetically determined diseases, implying the loss of function of the retina with a wide phenotypic and genotypic variability. There are very few phenotypic, genotypic and epidemiological data on retinal dystrophies in Latin America. The Objective of this study is to describe the epidemiological and clinical characteristics of hereditary retinal and choroidal diseases, in retina practices in Panama. A descriptive study, from 2012 to 2013, was performed in the main retina practices in Panama. All detected patients were given a free appointment to gather their phenotypic characteristics and pedigrees. An incidence of five new cases per year, and an accumulated incidence of 5.35 patients per 10,000 was calculated for the public hospitals. A frequency of 2.7 cases per 1,000 patients was observed in the main retina practices, where 69% had rod-cone dystrophies, 14.3% cone-rod dystrophies, 7.1% Stargardt disease, 4.8% Stargardt-like macular dystrophy and two patients presented other dystrophies. Blindness was the main family antecedent (45.2%). Retinal pigment was present in 59% and strabismus in 21.4% of the patients. Rod-cone and cone-rod dystrophies had similar geographic distribution and the autosomal recessive inheritance pattern was the most frequently observed. This study gives the first phenotypic data of retinal dystrophies in Panama to orient clinicians for a better diagnosis and phenotyping-genotyping correlation for retinal dystrophies in Central America.
Introduction


Retinal dystrophy is a heterogeneous group of hereditary diseases of genetic origin, affecting the retinal pigment epithelium-photoreceptor complex [1] and the transduction process from light to electricity. The large amount of biochemical reactions involved in the transduction process makes them vulnerable to mutations in the genes coding for the synthesis of enzymes that participates in the process. This biochemical complexity can produce similar phenotypic presentations from different mutations and diversity in the clinical presentations of a mutation itself [2] .
or retinal pigment epithelium [7] , as parts of an interrelated functional unit. The retina can also be degenerated by alterations in its cellular stabilization and organization [8] .
Genetic and Phenotypic Heterogeneity
Retinal dystrophies are transmitted in simple Mendelian inheritance, by alterations in a particular gene [9] , although there are forms of digenic inheritance.
Genotypic heterogeneity refers to the similarity among phenotypes with total or partial overlapping. At the moment, there are at least 18 genes linked to Leber congenital amaurosis [10] , six genes linked to progressive cones dystrophy [11] and 23 genes linked to rod-cone dystrophy [12] . In Stargardt Disease 1, all mutations practically occur in the gene of the ABCA4 (ATP (adenosine triphosphate) binding cassette 4 subfamily). Around 70% of patients with X-linked RP have mutations in the RPGR (retinitis pigmentosa GTPase (guanosine triphosphatase) regulator gene), and a small percentage have mutations in the RP2 (retinitis pigmentosa 2 gene). The most extreme example of genetic heterogeneity is the autosomal recessive RP, with 25 genes described and many still not identified.
On the other hand, the phenotypic heterogeneity refers to similar mutations with unexplained differences in the phenotypes, probably associated with environmental factors, other genes modifying the disease or epigenetics phenomena [13] . An example is the mutation in the ABCA4 gene producing Stargardt Disease 1, fundus flavimaculatus, cone-rod or rod-cone dystrophies. Other examples are the mutations in the genes encoding the CRB1 (Crumbs Homolog 1), LRAT (lecithin retinol acyl transferase), the tyrosine-kinase MER receptor, RPE65 (Retinal pigment epithelium 65), the SPATA7 (spermatogenesis-associated protein 7) and the TULP1 (Tubby-like protein). Mutations in these genes can produce Leber congenital amaurosis or early RP.
It is worth mentioning that even different diseases can have clinical overlapping. For example, patients with STGD1 (Stargardt Disease 1) show defects in the mid-peripheral visual field with the advance of age, similar to patients with cone-rod dystrophies, while patients with cone dystrophy are very difficult to distinguish from patients with cone-rod dystrophies [14] .
Clinical Diagnosis
The initial approach of patients with hereditary retinal diseases is the categorization into rod-cone or cone-rod dystrophy, since the two involve different evolutions and prognosis. Rod-cone dystrophies tend to affect the entire vision along the years. Cone-rod dystrophies initially affect the central vision. It is important to determine the sub-type for conducting a proper advice and to offer potential treatments. The clinical history should ask for night vision problems [15, 16] and tubular vision [9] . The clinical diagnosis can be supported by complementary tests like visual fields, dark adaptation test, color vision, glare tests [17] , electroretinogram, fluorangiography, autofluorescence or optical coherence tomography [18] .
Genetic Diagnosis
Genetic diagnosis is performed in cases of autosomal dominant, recessive, or X-linked, to improve the genetic advice and avoid the appearance of new cases in the family. Simplex forms refer to cases in which no other family members have been identified with the diseases and can correspond to cases of autosomal recessive, X-linked, autosomal dominant, or "de novo" mutations [19] . The genetic diagnosis is also used to confirm a previous diagnosis and is gaining importance with the advent of gene therapy and the possibility of specific treatments. It is necessary to identify new genes and describe the genotypic-phenotypic correlations in order to develop genetics based treatments [20] . Moreover, more provide "phenotypic sequence" and reduce the costs of laboratory tests [21] . The massive sequencing is assuming an important role in the genetic diagnostic approach [22] . The best time to inform about the different aspects of the disease is before childbearing, for what could be considered the use of a DNA (deoxyribonucleic acid) bank, since the technology for detection may continue to improve in the future [23] . Even though genetic diseases are a major cause of blindness in children, there is very little information about them in developing and newly industrialized countries [3] .
A Brazilian study in children found that retinal diseases were the most frequent cause of visual disability [24] , however, some of them are not inherited [25] .
There are no Panamanian publications about retinal dystrophies, and very few Latin-American publications can be found in PubMed.
Materials and Methods
A prospective observational study has been conducted in patients attending the retina practices, from January 2012 to December 2013.
All patients with diagnosis of retinal dystrophy, in the two public hospitals having retina practices in Panama, were included for the calculation of incidence rates throughout the period of the study.
Patients detected with retinal dystrophies at the two public hospitals and at the main private retina practice were invited to have a more detailed evaluation in a free appointment to perform a clinical and epidemiological descriptive study.
Clinical histories were directed to clinical presentation, symptoms and evolution of the retinal dystrophy. It included the construction of a pedigree and a subsequent classification of the inheritance pattern.
An ocular examination was performed, including VA (visual acuity), refraction, IOP (intraocular pressure), bio-microscopy, eye fundus, contrast sensitivity test, colors vision test and visual fields. Optical coherence tomography, fluorangiography and electroretinography were also taken, if needed. The statistical analysis was performed using a Microsoft Excel database.
The study included patients with previous or "de novo" diagnosis of retinal dystrophy, capable of understanding and accepting their participation in the study, and that were able to attend the detailed clinical examination. Patients without any signs or symptoms of retinal dystrophy were excluded. The study was carried out adhered to the principles of the Helsinki Declaration, and all patients passed through an informed consent process.
Results
Study of Incidence
In the study period, from 2012 to 2013, a total of 18,684 patients were attended in the two public hospitals for adults, with retina practice in Panama.
Ten patients were diagnosed "de novo", for an incidence of five newly diagnosed patients per year, and an accumulated incidence of 5.35 patients with hereditary retinal dystrophies for every 10,000 patients in the retina practices. Seven out of the 10 newly diagnosed patients were evaluated because of retinal dystrophy in a family member. Two of them presented nictalopia as their primary symptom, and only one patient presented visual loss at the time of diagnosis.
The incidence of typical RP was 1:10,000 and the overall incidence of rod-cone dystrophies, including atypical forms of RP was 2.67:10,000 patients. 
Descriptive Study
The main private retina practice attended 3,420 patients along the two years, which added to the 18,684 attended in the public services, totaled 22,104 patients.
Sixty patients with retinal dystrophies from 49 families were identified in the three clinics, corresponding to a frequency of 2.7 cases for every 1,000 patients. Relative consanguinity was present in 24 patients (57%), understanding as relative consanguinity the status of descendants of father and mother from the same village in a rural area. Blindness was present in 19 of the 42 patients, as family antecedent. The geographical distribution was similar for rod-cone and cone-rod dystrophies.
A mean VA of 0.6 ± 0.7 LogMAR (logarithm of the minimum angle of resolution) was found for the 10 patients (23.8%) with new diagnosis.
Rod-Cone dystrophies
Twenty nine patients (17 males and 12 females) presented rod-cone dystrophies, with a mean age of 38.46 ± 20.28 years old.
Two of the patients presented bilateral hearing loss, and fit in the diagnosis of Usher II representing 4.76% of the studied population.
Clinical History
The family history was positive in 18 patients, with blindness in 14 (48.3%) patients, juvenile cataracts in two, retinal dystrophy in seven, retinal detachment in one, pathological myopia in one, and glaucoma in two patients. Relative consanguinity was present in 15 patients from 14 families. The inheritance pattern was autosomal dominant in six patients (20.7%) from five families, autosomal recessive in 10 (34.5%) from different families, and X-linked in five (17.5%) from two families. The inheritance pattern could not be identified in eight patients (27.6%) from six families. One patient presented ophthalmic antecedent of Pseudo-Coats, with amaurosis in one eye, and photo-coagulation scars in the other eye. Four patients had history of strabismus, two of retinal detachment, one of cystic macular edema, one of glaucoma, and one of amblyopia. Nineteen patients referred visual loss as the main reason for consultation. Two consulted for central fotopsias, four for nictalopia, and four for family history of retinal dystrophies.
The mean age of diagnosis was 26.3 ± 18.9 years old, and the symptoms began at a mean age of 24.44 ± 16.9 years old.
The first symptom to appear was: nictalopia, in 17 patients, hemeralopia in nine, visual field contraction in two, and photophobia in one patient. All of the cases were progressive.
Ophthalmic Examination
Seventeen patients were myopic, four were hyperopes, and eight were close to emetropia. The mean spherical equivalent was of −1.86 ± 3.25 diopters. The mean VA was 0.86 ± 0.7 LogMAR, where three eyes with vision equal or below light
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The retinal vessels were thinned in 20 (68.9%) of the 29 patients. Twenty one of the 29 patients (72.4%) had organized pigmentation in the mid-peripheral retina, rounded in seven cases, and spiculated in 14.
Two patients (6.9% of the rod-cone dystrophies) presented retinitis punctata albescens. Three of the non-pigmented cases had salt and pepper eye fundus appearance. One patient had choroidal atrophy, and two had normal appearance of the eye fundus.
Other Visual Examinations
Ten patients had normal color vision, and 19 presented dyschromatopsia. The total color blindness was the most common dyschromatopsia (11 cases), and deuteranomaly was found in seven cases. One patient could not be assessed due to profound visual loss. The mean contrast vision in Pelli-Robson score was 1.756, among the 24 eyes with a VA of 0.47 LogMAR or better. The visual field was found contracted in 28, and could not be evaluated in one patient.
Cone-Rod Dystrophies
Six patients with cone-rod dystrophy (three males and three females) were found, all of them from different families, and already diagnosed with retinal dystrophy.
The mean age was 28 ± 16.54 years old. No difference was noted between the age of patients with rod-cone and cone-rod dystrophies (probability of occurrence p = 0.71).
Clinical History
Four patients (67%) referred nictalopia, and the other two (33%) referred hemeralopia as the first symptom. The mean age of onset was 17 ± 15.19 years. Patients with nictalopia as first symptom also had central photopsias, and were younger than those who began with hemeralopia (22.7 vs. 33 years old). All of the patients consulted for progressive visual loss. The family history was positive for blindness in three patients (50%), rod-cone dystrophy (a sibling) in one, glaucoma in one, and strabismus in another patient.
The inheritance pattern was autosomal recessive in four patients, autosomal dominant in one, and one case remained undetermined.
Ophthalmic Examination
One patient presented myopia (−3.00 diopters), and the other five were close to emetropia.
The mean VA was 1.4 ± 0.6 LogMAR. A patient without light perception was not included in the statistical analysis.
The mean IOP was 11.2 ± 3.6 mmHg. The ocular motility was altered in three patients. Exophoria was present in one, and exotropia in two patients. All the three patients came from different families and different provinces.
Two eyes of one patient had posterior subcapsular cataract, two eyes of another were pseudophakic. The rest of the lenses were clear.
All of the optic nerves had normal appearance. The retinal vessels were thinned in four patients, two of them with pigmented spicules.
Three of the patients presented organized pigment in the eye fundus, concentrated in the posterior pole. The other three had salt and pepper fundus appearance.
Other Visual Examinations
The color vision was altered in three patients with complete color blindness in two and deuteranomaly in the other. The profound visual loss of the other three patients did not permit their evaluation. It was possible to assess the contrast sensitivity in three patients, showing a median of 0.8 ± 0.38. The visual fields presented central scotoma with contraction of the peripheral field in five cases. The sixth case was amaurotic in both eyes.
Stargardt Disease and Fundus Flavimaculatus
The different forms of Stargardt and Stargardt-like were present in five patients with a mean age of 46.6 ± 21.42 years old.
The age of onset of symptoms was similar between Stargardt and Stargardt-like dystrophy (p = 0.46), and also similar between Stargardt disease and fundus flavimaculatus (p = 0.20).
Stargardt Disease
Stargardt disease was present in two patients (12 and 56 years old).
One of the patients had antecedent of abnormal electroencephalographic waves and arachnoid cysts. The mean age of perceived visual decline was 30 years old.
The mean VA was 1 LogMAR (range between 1.3 and 0.7 LogMAR).
The IOP were within normal limits. Cortical cataracts were present in one patients, and exotropia in one patient.
The optic nerve head was normal in both patients, with arteriolar thinning in one of them.
Mid peripheral flecks with metallic aspect of the macula were observed in one patient, and diffuse pigmentary changes were observed in the other. The color vision was altered (deuteranomaly) in one of the patients, and the Pelli-Robson scores were between 1.2 and 1.5. Mild visual field contraction was found in both cases (both of them with at least 40°).
The two cases corresponded to autosomal recessive inheritance patterns.
Fundus Flavimaculatus
Fundus flavimaculatus was found in a 61-year-old female who came for a routine ophthalmic examination. The patient referred family history of blindness.
Her mean VA was 0.15 LogMAR, and the IOP were within normal limits. The lenses presented cortico-nuclear cataracts, with normal ocular motility and normal optic nerve appearance. The eye fundus presented arteriolar thinning with yellowish pigmentary changes in the perifoveal area. The contrast sensitivity and color vision were normal, although the perimetry showed an arcuate defect. The inheritance pattern could not be determined.
Stargardt-Like Macular Dystrophy
Stargardt-like macular dystrophy was identified in two cases (63 and 40 years old) which were father and daughter from the same family. One of them had decreased vision and previous diagnosis. The mean refraction was +2.25 diopters. The 63 years old patient presented hearing loss, and both had family history of Strabismus and glaucoma. The mean VA was 0.37 LogMAR. The eye pressure was found within normal limits. Nuclear cataracts, optic nerve gliosis and rounded flecks in the retina were present in the oldest patient, and diffuse pigmentary changes were observed in the other. The ocular motility was normal in both cases. One of the patients was color blind, and the other had red-green abnormality. The contrast sensitivity was altered in both cases (Pelli-Robson score between 0.75 and 1.65). Both cases had central scotoma, with mild visual field contraction in one of the cases. An autosomal dominant inheritance pattern was identified.
Other Dystrophies
Central Areolar Choroidal Dystrophy
Central areolar choroidal dystrophy was found in a 56-year-old male, who referred glare as the first symptom, associated with visual field contraction and central photopsias. The VA was 1.78 LogMAR in both eyes, with IOP of 10 mmHg. The lens was clear in both eyes, the optic nerves were excavated, and the retinal arterioles were thinned. Drusen were not observed in the eye fundus, and the choroidal atrophy reached the optic nerve. The color vision was altered (deuteranomaly), as well as the contrast sensitivity and the visual field (contraction and central scotoma). The
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Congenital Stationary Night Blindness
Congenital stationary night blindness was found in a 20-year-old male, with pathological history of seizures during childhood. The patient had antecedent of exophoria, nystagmus, and refraction near emetropia in both eyes. The first visual symptom was hemeralopia since age 6. The VA was 0.4 and 0.5 LogMAR. Whitish dots were found in the extreme periphery of the lower retina of both eyes. The color vision was preserved, as well as the contrast sensitivity. The visual fields were contracted in both eyes. The inheritance pattern could not be identified. The scotopic electroretinogram showed a normal "a" wave, and a "b" wave with decreased amplitude.
Discussion
New cases were mainly identified by their family history (70%), and contrary to expected, visual loss was the less common complaint driving to a new diagnosis. Blindness was the main family antecedent found.
The VA was scored in LogMAR for statistical purposes [26] . The contrast sensitivity was measured with the Pelli-Robson test in order to evaluate patients with different VA [27] . Red-green color deficiencies were mainly expected [28] , and the Ishihara test is more accurate than the Farnsworth test to evaluate them [29] . The Goldmann perimetry was preferred over the automated for its indication in low vision patients [30] .
The retinal dystrophies frequency in 2.7 per 1,000 patients in the retina practices was higher than found in the Danish population (1:3,454), higher than observed in children in Denmark (13:100,000) [31] , and lower than the frequency of RP observed in Puerto Rico (44 in 10,100 people examined) [32] . A high frequency was expected, since the studied population already had retinal diseases.
The frequency of RP (30.95%) was proportionally lower than reported (47%), and the frequency of syndromic forms (4.8%) was similar to that observed in the south of France [33] . The proportion of cases with autosomal recessive inheritance (53%) was greater, while the proportion of simplex cases (25.5%) was lower than described in the Danish population (23% and 45%, respectively) [34] .
It was expected to find a higher proportion of male patients, because of the X-linked cases. The high frequency of relative consanguinity is an expected result, since the autosomal recessive is the most common inheritance pattern [35] .
The most common retinal dystrophy was the rod-cone dystrophy, as expected. The higher frequency of cone-rod dystrophy when compared to Stargardt disease contradicts the literature [35] .
The frequency of pigmented cases was lower than described in the south of France (59% vs. 70%) [33] .
Rod-Cone Dystrophies
The greater frequency of males (59%) is not far from the 56.8% reported in Puerto Rico [32] , and the presence of two cases with Usher Syndrome II (4.76% of the total) is consistent with the literature [35] .
The wide range in the age of beginning of symptoms and diagnosis was expected, given the phenotypic variability, as patients with autosomal dominant forms use to have a latter onset, compared to X-linked forms, which use to initiate symptoms in the first decade of life [36] .
The mean age of onset of symptoms was higher than found in consanguineous marriages [37] . This could be attributed to the presence of autosomal dominant added to a majority of autosomal recessive cases, as expected [35] . The proportion of X-linked cases (17.2%) was slightly higher than described in Puerto Rico (9%) [32] .
Strabismus as the main ophthalmic antecedent, present in 13% of the patients with rod-cone dystrophies seemed to be higher than in the general population (4%) [38] ; However, it is not very different from what has been reported in RP (18%) in Puerto Rico [32] , probably due to macular malfunction [39] and disappearance of the fusion stimulus. The higher frequency of myopia compared to hyperopia coincides with the literature [35] , and has been related with alterations in the metabolism of dopamine [40] .
Visual loss as the main cause of consultation was expected, as it compromises the quality of life.
Symptoms related to poor night vision and visual field contraction coincided with the literature. The presence of hemeralopia or photophobia in 34.5% of the patients can be attributed to a greater dispersion of intraocular light, even in the absence of observable cataract [41] , or to cystic macular edema, described in 18% of RP patients [42] .
The mean VA of 0.14 (metric decimal) is within the range described by the literature (0.3 to 0.05 metric decimal) [32] .
It was expected to find normal IOP as it has not been described that rod-cones dystrophies increase it. The frequency of cataracts and pseudophakia (32.8%) was expected, since patients with RP tend to develop early cataracts [35] .
The proportion of optic nerves with normal appearance (89.6%) was unexpected, and higher than described (62.8%), although the pigmentation of the patients may have influenced the color of the optic nerve head [43] .
The vascular thinning present in 69% of the patients coincides with the literature, as it is expected in typical forms, even preceding the appearance of retinal pigmentation [35] , and was close to the frequency observed in Puerto Rico (65.9%) [32] .
A high frequency of organized pigment (72%) was expected and did not differ too much from the literature (81.4%) [32] .
The color vision altered in only 34.4% of the patients can be attributed to a mild affectation of cones in some of the cases; and not to their ages, since no difference was found between cases with normal color vision and the rest of the rod-cone dystrophies. The 27% of cases with complete color blindness; might be due to more advanced diseases and more severe phenotypic presentations.
The contrast sensitivity score was above normal for 60 years old patients (1.65), below expected for young patients [44, 45] , and suggests that it should always be compared within the same age group.
The severe visual field contraction suggested advanced stages of the disease [35] and was a common denominator for all patients.
Cone-Rod Dystrophies
It was expected to have an equal involvement of men and women, since there were no X-linked cases. The autosomal recessive pattern was observed more often than expected, and contradicts the previous literature indicating that the autosomal dominant pattern is the most common form [35] .
The similarity in geographical distribution when compared with rod-cone dystrophies raises the possibility of both dystrophies been caused by mutations in the ABCA4 gene, as the main identified cause of autosomal recessive cone-rod dystrophy [16] associated with Stargardt disease and rod-cone dystrophies [46] , and reaching a frequency of 10% in the general population [47] . The decrease in the VA as the main reason for consultation is an expected result as it produces disability.
There is not an expected prevalence of strabismus, even though there are cases of strabismus associated with mutations of the KCNV2 (potassium voltage-gated channel modifier subfamily V member 2) gene. The proportion of strabismus in patients with cone-rod dystrophy (50%) is significantly higher (p = 0.026) that in rod-cone dystrophies (13%), and might have a sensory origin [39] .
The mechanism generating myopia in cone-rod dystrophies could be similar to that occurring in rod-cone dystrophies [40] .
It was unexpected to find 67% of the patients debuting with nictalopia instead of hemeralopia (present in only 33% as first symptom) [35] . It is worth mentioning that all patients presenting nictalopia as initial symptom referred central photopsias as well, and that photopsias were not present in any of the patients debuting with hemeralopia. Central photopsias seemed to appear in more advanced stages of more severe diseases, and patients presenting it were 10 years younger. Nictalopia probably appeared as first symptom when the cones were already altered since very early in life. Hypothyroidism in one patient can be explained by its greater frequency reported in patients with retinal dystrophies and their families [48] .
Blindness as the main family antecedent could be related with the severity of the mutation.
The low VA was expected [49] , as it was a normal mean eye pressure.
The normal optic nerve in all cases, and high frequency of vascular thinning (66.7%), were unexpected results that contradict the literature. The deposits of pigment in the posterior pole are well described in the literature [49] .
It was expected to find color vision abnormalities, as the disease involved the cones primarily. The altered contrast sensitivity, and visual field contraction with central scotoma were expected results [16] .
Stargardt Disease, Fundus Flavimaculatus and Stargardt-Like Macular Dystrophy
Even though Stargardt disease was expected to be more common than cone-rod dystrophies [35] , the proportion of Stargardt disease (7%) is not far from that reported in the literature [33, 47] .
The two cases of Stargardt-like macular dystrophy were more probably associated with mutations in the ELOVL4 (elongation of very long chain fatty acids 4) [50] or PROM1 (Prominin 1) genes [47] .
The proportion of Stargardt-like macular dystrophies probably distorted because of two individuals from the same family, and the small size of the studied population [47] .
The presence of cataract above age 55 was higher than estimated by the National Eye Institute in the normal American population (100% vs. 16.19%, respectively) [51] .
4.3.1. Stargardt Disease The case of maculopathy in one family could be an affected individual, or a case of age-related macular degeneration in a heterozygous.
The abnormal electroencephalography in a patient can be related to the role in lipids transport played by the ABCA4 gene in the brain [52] .
The presence of nictalopia is not common but is well described as a feature of classic Stargardt disease [53] . The VA between 0.05 and 0.2 (metric decimal) and red-green abnormality in the color vision of one of the patients were expected results [35, 47] . The mean age of perceived visual decline, was higher than that found in Tunisia (8.1 years) [54] .
The refractive defects were within the range described by Mäntyjärv and Tuppurainen [55] (−8.50 to +2.25), and the mean spherical equivalent of −0.75 diopters is consistent with the literature [56] . Exotropia was noted in the patient with the lowest VA (0.08 and 0.05 metric decimal), which suggests a sensory origin of the strabismus [39] .
The color vision was expected to be abnormal, and the normal color vision in the oldest patient was probably due to a late onset disease.
The diminished contrast sensitivity was an expected finding [57] , as it was the mild visual field contraction [53] and the diminished electroretinographic amplitude [58] .
Stargardt-Like Macular Dystrophy
The father to daughter transmission coincides with previous observations of no father to son transmission [59] .
The presence of hemeralopia and photophobia was expected due to cone malfunction.
Stargardt-like patients also had refractions within the range described in the literature [55] , although the
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The more affected color vision was expected in the older patient, as the disease progresses from alteration in the red-green to the blue-yellow axis [60] .
The central scotoma with mild visual field contraction was an expected result [61] .
Other Retinal Dystrophies
Central Areolar Choroidal Dystrophy
Glare was expected, associated with affectation of the macula, or subclinical subcapsular changes in the lens, even without evidence of cataract [41, 62] .
The beginning of symptoms in the sixth decade was not far from what has been reported in the literature [35] .
VA of 1.78 LogMAR was far below expected [35] and probably caused by the location of the foveal atrophy.
The red-green affectation of the color vision coincides with the literature [63] , preceding alterations in contrast sensitivity [64] .
The optic nerve excavation with visual field contraction and the vascular thinning were challenging, raising the possibility of coexisting glaucoma and hypertensive retinopathy. The disease was graded in Stage IV of Deutman.
It was unexpected to find a possible simplex case, since the disease is usually inherited in an autosomal dominant pattern linked to mutations in the chromosome 17p13 (short arm of chromosome 17) [65] and the peripherin/RD gene [66] , even though autosomal recessive cases have been reported, and there are still genes to be identified [67] .
Congenital Stationary Night Blindness
There are cases reported without nictalopia in patients that have never had a normal vision [68] , or in Type 2 disease (rod's signal attenuated, but still present) [69] . Hemeralopia as the first symptom also coincides with the diagnosis of Type 2 disease [70] .
It was expected to find myopia [35] , fairly good vision, strabismus and nystagmus [71] .
The white dots in the peripheral retina were unexpected, but their regional localization [72] and the presence of scotopic "b" wave in the electroretinogram contradict any diagnosis of fundus albipunctatus [73] .
The normal color vision and mild visual field contraction were expected, although the normal contrast sensitivity was not [71, 74] .
Conclusions
A high incidence of retinal dystrophies was found, with higher than expected age of onset of symptoms, and high frequency of strabismus. The geographical distributions resulted similar among them. Non-pigmented rod-cone dystrophies and autosomal recessive cone-rod dystrophies were unexpectedly frequent. The family history of blindness was the main fact driving to new diagnoses.
This study gives the first basis for a phenotypes database and further DNA bank, as well as clinical data to permit a better understanding of these diseases by visual health practitioners.
